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 Wish for a Signal Longer than 32 Days

This week I will write about the relationship between Signal Duration and Percentage Gain.  I wanted to find out how signal duration affects percentage gain and to gain a greater understanding of the performance of the STT Long/Short plan.  To begin my study, I took all the signals the STT Long/Short plan has produced from Dec. 26th, 1995 to May 6th, 2010, and determined the number of trading days each signal lasted and the signal’s percentage gain or loss on the Nasdaq-100.  I have accumulated more than enough data on the subject, and I will write about my findings over the course of several weekly reports.  I found that the average signal lasts 46 days, the average signal with a positive outcome lasts 63 days, and the average signal with a negative outcome lasts 24 days.  I found that signal duration is positively correlated with percentage gain and that the likelihood of a positive percentage gain increases with signal duration. The most interesting finding is that the relationship between the probability of a positive signal outcome and signal duration seems to be either logarithmic or piecewise-linear, with thresholds at approximately 32 and 72 trading days.  

Signal duration has a strong relationship with signal percentage gain.  A histogram of the signal duration is shown in Figure 1.  The histogram is divided into 17 bins, each bin containing all the signals of duration equal to or less than the label.  For example, the bin labeled “70” contains all the signals that lasted between 61 and 70 trading days.  Each bin is divided into the signals with positive and negative outcomes (percentage gains).  
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Figure 1.  Histogram of Signal Duration

The bins containing signals with durations as large as 30 trading days contain large numbers of signals with negative outcomes.  Almost all signals that are less than 20 trading days long are “whipsaws”, signals that end with a loss.  However, once a signal reaches a threshold of 30 days, almost all whipsaws disappear, and the majority of signals have positive outcomes.  


The percentage gain of a signal increases linearly with signal duration.  In Figure 2, signal percentage gain is plotted against the signal duration.  There is clearly a positive linear relationship between percentage gain and duration.  An Excel linear trendline was plotted with the data that had a slope of 0.28% per trading day.  There was a correlation of 0.755 between the percentage gains and durations of the signals, indicating a strong linear relationship.  An R2 value of 0.5693 shows that 57% of the variances of the percentage gains and durations of signals were shared.  A threshold of approximately 30 trading days is present in this graph as well.  There is a large cluster of trading signals with positive and negative outcomes from 1 to 30 trading days, but after 30 days, the signals are distributed more sparsely across duration and have higher positive outcomes.  The variance of percentage gain increases with signal duration, as well.  The range of data points around the trendline increases from approximately 8% for the smallest durations to 35% for the largest durations.  This shows that the STT model can identify and profit from long trends in the stock market, and that the longer the trend, generally, the positive the outcome.
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Figure 2.  Percentage Gain vs. Signal Duration


The chance of a positive outcome of a signal has an extremely strong relationship with signal duration.  To judge how the chance of a positive outcome increases with signal duration, for every signal, the number of positive outcomes for signals of equal or longer durations was divided by the total number of signals with equal or longer durations.  For example, there was a signal with a duration of 57 trading days which had a positive outcome.  There were 25 signals with higher durations, and 22 of those signals had positive outcomes.   Therefore, the chance of a positive outcome for a signal of 57 trading days is 23/26, which equals 88.46%.  This is a useful measure for a subscriber who is interested in the probable outcome of the trade in which he or she currently is invested.  Figure 3 shows the chance of positive outcome plotted against signal duration.  Two versions of the same data are plotted, one which contains all the data points and one which excludes one data point that was skewing the metric.  After 72 trading days, there is only one instance out of 17 signals in which a trade had a negative outcome.  There was one trade which ended on May 17th, 2006, with a loss of -1.81%.  Since the number of trades decreases as duration increases, this one trade was biasing the data towards a lower probability of a positive outcome.  A trade with a duration of 125 days most likely does not have the same probability of success as a trade at 28 days, so the plot generated with this data point can serve as a type of lower bound of success.  The data without this point are also plotted in blue, which shows that the probability of a negative outcome after 72 days is zero.  This dataset can serve as an upper bound of success.  There is also a logarithmic trendline created in Excel, which is based on the full set of data and fits the data well.  The yellow lines depict hand-drawn linear trendlines which roughly show the linear relationships in three regions of the graph.  From 1 to 30 days, the data follow a sharp upward slope.  From 43 to 72 days, the data follow a more moderate upward slope.  From 72 days onward, the chance of positive outcome approaches an asymptote of between 95 and 100%.  
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Figure 3.  Chance of Positive Outcome vs. Signal Duration


Closer views of the short and medium regions show positive linear relationships between the chance of positive outcome and signal duration.  Figure 4 shows the chance of positive outcome from signal durations of 1 to 32 trading days.  An Excel trendline is plotted on the graph that shows that there is a very strong linear relationship between the chance of positive outcome and signal duration over these durations.  For every trading day, the chance of a positive percentage gain increases by 1.1%.  There is a correlation of 0.986 between these two parameters, which is almost the maximum amount of correlation that is possible.  The chance of a positive outcome increases from 55 to 85% over this region, which shows that this time period is crucial to the profitability of a signal.  
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Figure 4.  Chance of Positive Outcome vs. Short Signal Durations
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Chance of Positive Outcome vs. Medium Signal Durations
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Figure 5.  Chance of Positive Outcome vs. Medium Signal Durations


Figure 5 plots the chance of positive outcome against signal duration over the middle region of the data.  An Excel trendline is plotted here, which shows a moderate linear relationship in the data.  There is a correlation coefficient of 0.675 between the two parameters, which also indicates that the data have a moderate linear relationship.  In this region, the chance of a positive outcome increases by approximately 0.19% per trading day according to the trendline, and the actual data range from 85% at 43 days to 95% at 72 days.  At 72 days, the long signal duration region begins, in which the chance of a positive outcome reaches its asymptote.  Since the data in this region are sparse, the asymptote itself is not ascertainable but exists in the region between the blue and red data points and is probably between 95 and 100%.  


The reason for the relationship between positive percentage gains and longer signal duration is that long signals show that there is a large, sustained trend in the market.  Our largest gains came during the Dot-com bubble from 1998 to 2001 and during the housing bubble in 2008 and 2009.  The STT model can easily identify and act on lengthy price movements like these.  Signals that end quickly show that the market is not committing to a trend.  This causes the model to frequently change position and can result in “whipsaws”.  We can only wait until the market commits to either an upward or downward trend.  


Further research into this topic may be interesting.  Research into signal outcome and duration requires no inside information of the trading model and can be done by anyone with access to a trend timing model’s past signals and market data.  Other trading systems with roughly the same average signal duration as STT most likely have similar dynamics.  In future studies, the magnitudes of signal percentage gains, as well as the characteristics of buy and sell signals can be examined.  Using a larger data set with pre-1996 data or waiting for new data to stream in can also augment this study.  Additionally, different indices and mutual funds can also be used.  The data I used for the study is non-proprietary, so if you would like to see the spreadsheet I used to create all of these graphs, just let me know.   If you think I made any technical mistakes or misinterpreted the data, please email me at eric@strategictrendtiming.com.  


The reason to go into such detail about the relationship between signal outcome and duration is to help both us, the developers, and you, the subscribers, understand how our system works.  Using a trend timing system that you don’t understand can be nerve-wracking, so hopefully this report shows you that fleeting signals with negative outcomes happen, but there are also lengthy signals with positive outcomes more than make up for them.  While using our system, we have a tendency to wait for the next signal to come so we can take our profits.   Perhaps instead we should wish for the opposite, which is that the next signal doesn’t come and that we take larger gains later.  In fact, we should all hope for signals that last at least 32 days and if we are lucky, longer than 72 days.  







